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SAFES Introduction
As part of the work towards understanding ecosystem dynamics of Alaska groundfish, the purpose of 
this study is to provide some standard measures among different stocks to compare with identified and 
potential regime shifts.

PDF of note on documentation
Recruits-per-spawning biomass calculations
This simply divides the abundance estimates of each year class of recruits by the spawning biomass in 
that year.  This value (R/S) is based on the abundance estimates of recruits and spawning biomass as 
presented in the stock assessment documents in 2002 SAFE. 

The recruitment estimates per spawning biomass is only calculated for years where there is a reliable 
estimate of abundance, as determined by stock assessment scientists.  i.e., ratios were not calculated 
in years where recruitment estimates had a high coefficient of variation or were otherwise lacking data.

Recruits-per-spawning biomass anomalies
These are simply normalized (estimate minus the average of years 1977-2001) values of the logged 
ratios of recruit abundance per unit mass of spawning biomass.  The different shaded areas of these 
figures represent identified “regime changes” (Hare and Francis 1995, Hare and Mantua 2000; Mantua 
and Hare 2001).
Abundance of recruits and spawning biomass estimates are from the November 2002 SAFE.
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Documentation
Age recruited Age 1 Age 1 Age 5 Age 1 Age 2 Age 4 Age 3 Age 1 Age 3 Age 1

Area EBS EBS EBS BSAI BSAI EBS EBS EBS BSAI BSAI
Species Pollock P. Cod Yellowfin sole Greenland turb. ATF Rock sole Flathead sole AK Plaice POP Atka Mack.

Yearclass
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977 32,115 3,462 209 2,050 27,654 12,432 14,834 2,460 17,511
1978 70,351 13,854 12,464 172 5,062 21,414 25,720 8,215 3,862 4,781
1979 29,243 9,620 3,207 103 2,108 35,077 23,278 7,985 1,325 2,918
1980 27,995 4,419 2,115 70 1,915 25,831 31,797 7,308 1,762 2,712
1981 9,027 772 2,399 41 5,690 24,162 29,740 7,334 6,016 1,174
1982 19,909 2,501 2,765 32 3,514 40,793 8,658 3,581 1,510 1,565
1983 3,871 535 2,356 52 2,978 60,023 7,433 2,600 1,911 2,296
1984 9,990 1,192 942 103 6,314 19,173 8,444 3,871 3,854 4,084
1985 3,415 688 911 136 2,622 11,548 8,617 2,725 1,341 4,752
1986 1,888 425 2,526 90 1,975 20,783 5,227 3,274 2,131 7,186
1987 1,095 244 1,475 64 1,197 6,765 5,823 5,719 981 4,336
1988 2,339 318 1,422 61 1,196 2,620 1,903 4,233 1,139 10,211
1989 15,168 775 1,178 83 881 4,523 2,041 5,916 447 3,865
1990 9,157 786 2,156 121 707 1,934 2,255 4,595 281 1,745
1991 9,883 508 1,220 59 357 1,044 2,283 5,907 205 3,045
1992 24,100 1,150 50 499 1,426 5,413 184 3,706
1993 4,210 657 46 445 1,444 5,043 1,410
1994 3,056 558 49 291 708 5,273 1,855
1995 6,840 554 73 268 1,093 5,725 4,560
1996 10,557 1,289 71 162 1,191 6,081 1,127
1997 4,769 882 74 115 976 6,148 2,772
1998 5,072 782 75 659 6,289 8,062
1999 6,619 1,619 766 2,595
2000 6,645 2,313
2001 2,725 735
2002



Documentation
Age recruited

Area
Species

Yearclass
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

Age 2 Age 2 Age 1 Age 3 Age 3 Age 2 Age 2 Age 5
BSAI/GOA GOA GOA GOA GOA GOA GOA GOA
Sablefish Pollock P. cod Flathead sole ATF POP Northern rockf. Thornyheads

477 5,106 1,203 1,245 977 0.5348
198 6,648 2,048 1,528 606 413 0.5441
28 3,347 2,748 1,353 614 372 0.5436

386 721 2,496 758 1,110 729 0.5429
223 1,049 1,791 743 848 778 0.5323
15 356 1,771 933 746 1,096 0.5208
44 688 1,506 962 933 495 0.5168
88 2,185 2,408 1,845 1,025 1,194 1,721 0.5199
38 870 1,506 2,615 800 1,137 537 0.5241
25 262 1,314 2,358 698 3,317 300 0.5279
15 756 1,984 2,011 719 1,537 493 0.5664
69 4,310 1,454 1,933 600 810 453 0.5205
24 3,041 1,984 2,364 638 726 69 0.5382
99 1,121 1,612 1,269 851 617 338 0.5564
56 728 1,470 2,010 641 539 49 0.5510
49 482 1,327 2,770 539 460 110 0.5660
32 666 1,440 1,588 506 390 77
96 2,155 1,533 1,164 465 443 356
92 1,021 1,830 1,514 536 504
60 303 1,108 1,525 500 468

217 649 971 466
22 1,868 1,198

11,189 1,817
1,129 2,223



Documentation
Age recruited Age 1 Age 1 Age 5 Age 1 Age 2 Age 4 Age 3 Age 1 Age 3 Age 1 Age 2 Age 2 Age 1 Age 3 Age 3 Age 2 Age 2 Age 5

Area EBS EBS EBS BSAI BSAI EBS EBS EBS BSAI BSAI BSAI/GOA GOA GOA GOA GOA GOA GOA GOA
Species Pollock P. Cod Yellowfin sole Greenland turb. ATF Rock sole Flathead sole AK Plaice POP Atka Mack. Sablefish Pollock P. cod Flathead sole ATF POP Northern rockf. Thornyheads

Yearclass

1977 0.616 0.219 0.446 0.268 0.350 0.517 0.439 0.306 0.721 0.870 0.606 0.202 0.212 0.434 -0.002
1978 0.956 1.122 0.775 0.361 0.660 0.239 0.833 0.183 0.502 0.157 0.488 0.721 0.090 0.306 -0.101 0.061 0.005
1979 0.575 0.964 0.186 0.139 0.280 0.453 0.790 0.170 0.038 -0.057 -0.359 0.423 0.218 0.253 -0.095 0.015 0.005
1980 0.556 0.626 0.005 -0.026 0.238 0.321 0.925 0.132 0.162 -0.089 0.778 -0.244 0.176 0.001 0.162 0.307 0.004
1981 0.064 -0.132 0.059 -0.266 0.711 0.292 0.896 0.133 0.695 -0.453 0.539 -0.081 0.032 -0.007 0.045 0.335 -0.004
1982 0.408 0.379 0.121 -0.365 0.502 0.519 0.360 -0.178 0.094 -0.328 -0.645 -0.551 0.027 0.092 -0.011 0.484 -0.014
1983 -0.303 -0.291 0.052 -0.154 0.430 0.687 0.294 -0.317 0.197 -0.161 -0.170 -0.264 -0.043 0.105 0.086 0.140 -0.017
1984 0.108 0.057 -0.346 0.137 0.756 0.191 0.349 -0.144 0.501 0.089 0.136 0.238 0.161 -0.003 0.133 0.193 0.680 -0.015
1985 -0.358 -0.181 -0.361 0.259 0.375 -0.029 0.358 -0.297 0.043 0.155 -0.235 -0.162 -0.043 0.148 0.025 0.172 0.175 -0.011
1986 -0.615 -0.391 0.082 0.082 0.252 0.226 0.141 -0.217 0.244 0.334 -0.411 -0.684 -0.103 0.103 -0.034 0.637 -0.078 -0.008
1987 -0.852 -0.633 -0.152 -0.070 0.034 -0.261 0.188 0.025 -0.093 0.115 -0.632 -0.223 0.077 0.034 -0.022 0.303 0.137 0.023
1988 -0.522 -0.517 -0.168 -0.091 0.034 -0.673 -0.298 -0.105 -0.028 0.487 0.032 0.533 -0.058 0.017 -0.100 0.025 0.101 -0.014
1989 0.290 -0.130 -0.249 0.048 -0.099 -0.436 -0.267 0.040 -0.434 0.065 -0.432 0.381 0.076 0.105 -0.073 -0.023 -0.719 0.001
1990 0.071 -0.124 0.013 0.208 -0.194 -0.805 -0.224 -0.070 -0.635 -0.280 0.188 -0.052 -0.014 -0.166 0.052 -0.093 -0.026 0.015
1991 0.104 -0.313 -0.234 -0.104 -0.491 -1.073 -0.219 0.039 -0.773 -0.039 -0.064 -0.240 -0.054 0.034 -0.072 -0.152 -0.863 0.011
1992 0.491 0.042 -0.171 -0.346 -0.423 0.002 -0.820 0.047 -0.120 -0.419 -0.098 0.173 -0.147 -0.221 -0.513 0.022
1993 -0.267 -0.202 -0.207 -0.395 -0.417 -0.029 -0.373 -0.309 -0.278 -0.063 -0.068 -0.174 -0.293 -0.668
1994 -0.406 -0.273 -0.187 -0.579 -0.727 -0.010 -0.254 0.171 0.232 -0.035 -0.203 -0.211 -0.237 -0.004
1995 -0.056 -0.276 -0.013 -0.616 -0.538 0.026 0.137 0.152 -0.093 0.041 -0.089 -0.149 -0.181
1996 0.132 0.091 -0.025 -0.836 -0.501 0.052 -0.470 -0.032 -0.621 -0.176 -0.086 -0.179 -0.213
1997 -0.213 -0.074 -0.001 -0.985 -0.588 0.057 -0.079 0.527 -0.290 -0.234 -0.215
1998 -0.186 -0.126 0.000 -0.758 0.067 0.384 -0.473 0.170 -0.142
1999 -0.070 0.190 -0.693 -0.108 0.947 0.038
2000 -0.069 0.345 -0.049 0.126
2001 -0.456 -0.153
2002
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